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was reported by an HBO2 facility. Cases of CO poisoning
caused by intentional exposures or fire- or smoke-related
exposures were excluded.
During August 29–September 24, a total of 51 cases of
CO poisoning among residents of Alabama, Louisiana, and
Mississippi were reported by the HBO2 facilities. These
cases included 46 nonfatal CO poisoning cases and five
deaths. Among the nonfatal cases, 16 occurred in residents
of Louisiana, 24 in residents of Alabama, and six in resi-
dents of Mississippi. Among the 46 nonfatal CO poison-
ing cases, 37 occurred in patients who were treated with
HBO2, and nine in patients who received high-flow oxy-
gen. None of the patients treated with HBO2 died. All five
decedents were Louisiana residents. One exposure incident
accounted for four of the deaths and one nonfatal case.
Another incident accounted for one death and two nonfa-
tal exposures. Two incidents each involved seven nonfatal
cases. A total of 38 (74.5%) of the cases occurred within
the first week after the hurricane; the other 13 (25.5%)
occurred during September 6–24 (Figure).
Hurricane Katrina made landfall on August 29, 2005,
on the Gulf Coast of the United States, causing loss of life,
widespread property damage, and power outages. After
hurricanes, some residents use portable generators and other
gasoline-powered appliances for electrical power and
cleanup. These devices produce carbon monoxide (CO),
and improper use can cause CO poisoning (1,2). During
August 29–September 24, a total of 51 cases of CO poi-
soning were reported by hyperbaric oxygen (HBO2) facili-
ties in Alabama, Louisiana, and Mississippi. This report
describes these cases and the rapidly implemented report-
ing system that identified them. CO poisoning can be pre-
vented by reducing exposure to CO through appropriate
placement and ventilation of gasoline-powered engines.
Investigations into CO poisonings in Florida after hurri-
canes in 2004 revealed that approximately 40% of patients
had received HBO2 treatment. To monitor cases of CO
poisoning from HBO2 facilities in the three affected states,
CDC collaborated with the Undersea and Hyperbaric Medi-
cine Society (UHMS) to initiate reporting after Hurricane
Katrina. Members of UHMS were asked to report cases,
which were compiled and submitted to CDC and shared
with each affected state on a daily basis.
HBO2 facilities were asked to report information on in-
dividual cases and incidents in which multiple persons were
poisoned by the same exposure, the date of presentation to
the HBO2 facility, state of residence, source of exposure,
and the source of HBO2 treatment. Of the 35 HBO2 fa-
cilities (Alabama: five, Mississippi: 10, and Louisiana: 20),
four (one, two, and one, respectively) reported treating
patients. The extent of underreporting of treated patients
is unknown.
A case of post-hurricane CO poisoning was defined as
one occurring in a patient with a clinical diagnosis of CO
poisoning who had resided in a hurricane-affected state (i.e.,
Alabama, Louisiana, or Mississippi) and whose exposure
FIGURE. Number of carbon monoxide poisoning cases
reported by hyperbaric oxygen facilities after Hurricane
Katrina — Alabama, Louisiana, and Mississippi, August 29–
September 24, 2005
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The source of exposure for all but one of the nonfatal
cases was exhaust from a portable generator. One nonfatal
case was associated with use of a gasoline-powered pressure
washer. The incident in which four deaths and one nonfa-
tal CO poisoning occurred involved use of a generator in a
house. The single death with two nonfatal CO-poisoning
cases involved use of a generator in a garage. The locations
of the generators for the other cases were: under a deck
(28.6%), near a window (26.2%), in a shed (16.7%), in a
garage (11.9%), in a carport (9.5%), and in a basement
(7.1%).
Since March 15, 2003, CDC and the American Associa-
tion of Poison Control Centers (AAPCC) have collaborated
to facilitate the early detection of chemical exposures of
public health importance. Carbon monoxide is one of sev-
eral exposures monitored. During August 29–September
24, AAPCC reported a total of 58 calls regarding CO ex-
posure: eight in Mississippi, 21 in Alabama, and 29 in
Louisiana. No deaths were reported from these exposures.
Reported by: NB Hampson, MD, Center for Hyperbaric Medicine,
Virginia Mason Medical Center, Seattle, Washington. MW Lai, MD,
American Assoc of Poison Control Centers. M McNeil, MD, PhD, P Byers,
MD, Mississippi Dept of Health. R Ratard, MD, Louisiana Office of Public
Health. M Patel, MD, M Belson, MD, A Stock, PhD, J Ferdinands, PhD,
R Funk, DVM, P Meyer, PhD, C Pertowski, MD, National Center for
Environmental Health; D Crocker, MD, EIS officer, CDC.
Editorial Note: CO poisoning can be difficult to diagnose
because the common symptoms are nonspecific (e.g., head-
ache, dizziness, weakness, nausea, vomiting, chest pain, and
confusion). Many persons with CO poisoning mistake their
symptoms for influenza. CO poisoning can result in loss of
consciousness and death. Health-care providers should con-
sider CO poisoning when evaluating patients who have these
symptoms, especially after power outages.
The reporting system described in this report rapidly
identified severe cases of CO poisoning in the wake of
Hurricane Katrina and was implemented before Hurricane
Rita struck the Texas-Louisiana border on September 24.
All nonfatal and fatal CO poisonings in this report were
attributed to improper use and ventilation of gasoline-pow-
ered equipment and tools. Improper placement of portable
generators accounted for 98% of the CO poisonings re-
ported by the HBO2 facilities. The extent of generator use
in Alabama, Louisiana, and Mississippi is not known. How-
ever, an assessment of generator use in Florida after the
2004 hurricanes indicated that 17.5% of residents used
portable generators. Of that group, 5% reported operating
the generators indoors (5). The HBO2 facility reports de-
scribed in this report identified one CO poisoning associ-
ated with use of a pressure washer. Pressure washer–associ-
ated CO poisonings after a hurricane have not been previ-
ously reported but have been documented in certain work
settings (6). As the cleanup continues after Hurricane
Katrina and Hurricane Rita, monitoring of CO-poisoning
reports from HBO2 facilities and other sources and educa-
tion about CO-poisoning prevention will continue in col-
laboration with state and local health departments and
partners.
CO poisoning is easily preventable by reducing exposure
to CO (Box). CO detectors can alert users when dangerous
levels of CO are present. Educating the public on proper
placement and operation of portable generators and pres-
sure washers will reduce exposure to CO. In anticipation
of CO poisonings after the hurricane, CDC developed CO-
poisoning prevention information sheets and collaborated
with the New Orleans mayor’s office to distribute them.
In addition, CDC collaborated with local organizations to
work with retailers and rental companies of generators and
gasoline-powered tools to alert buyers and renters of the
risk for CO poisoning with improper use of this equip-
ment. In Mississippi, community and faith-based organi-
zations distributed educational information about CO in
severely affected communities. Additional information about
CO poisoning and approaches to prevention is available at
http://www.bt.cdc.gov/disasters/carbonmonoxide.asp.
The findings in this report are subject to at least four
limitations. First, many patients with CO poisoning might
not seek medical care. Among those who seek medical care,
the diagnosis of CO poisoning might be missed. An esti-
mated 6% of persons with CO poisoning who visit emer-
gency departments are treated with HBO2 (7). HBO2
therapy can benefit patients with a history of obvious CO
BOX. Safety messages to prevent carbon monoxide (CO)
poisoning
• Never use portable generators, pressure washer en-
gines, or other gasoline-powered tools inside the
home.
• Place gasoline-powered equipment outside and away
from doors, windows, or air intakes.
• Do not use gasoline-powered equipment in garages, car-
ports, basements, or other enclosed spaces.
• Opening windows and doors, and operating fans are
not sufficient to prevent buildup of CO in a home.
• Get out of the house and seek medical help immedi-
ately if you or a family member has symptoms of CO
poisoning. Symptoms include headache, fatigue, diz-
ziness, nausea or vomiting, and loss of consciousness.
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exposure and moderate-to-severe symptoms of CO toxicity
(3,4); however the primary treatment for CO toxicity is
the administration of high-flow oxygen by non-rebreather
mask, which can be accomplished during the initial pa-
tient evaluation and transport (8). Therefore, HBO2 re-
ports also likely underestimate the number of persons with
nonfatal CO poisoning. Second, the HBO2 reports likely
underestimate the number of fatal CO poisonings because
they report only deaths associated with referred cases. Third,
because AAPCC members provide consultation to treat-
ment providers and the public, the AAPCC reports do not
necessarily represent persons who have CO poisoning di-
agnosed. Finally, HBO2 and AAPCC reports might report
some of the same persons. Because the HBO2 and AAPCC
reports did not include personal identifiers, duplicate re-
ports might have occurred.
Despite these limitations, reporting from HBO2 facili-
ties and AAPCC members was rapidly coordinated through
their respective organizations. These reports provided timely
information when data from hospitals, emergency depart-
ments, and clinics were not available. Local and state pub-
lic health infrastructure for disease surveillance and control
was disrupted, shifting initial emphasis toward nonstand-
ard mechanisms for disease reporting. HBO2 and AAPCC
reports can expedite tracking of CO poisonings when di-
sasters disrupt public health and medical infrastructure.
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